species belonging to 70 angiosperms families and 2 gymnosperm families were collected. Just 4 angiosperm taxa were not determined to species. Although the Furnas Gêmeas has suffered from very evident anthropogenic changes, the vegetation retains part of its original richness, as seen in better-preserved areas outside the park. Included in our list are endangered species that need urgent measures for their conservation.
Introduction
In Paraná state, Brazil, in the phytogeographic zone known as Campos Gerais (Maack 1948) , there are several natural round depressions formed by sandstone collapse, the furnas, which specifically occur in outcrop areas of the Furnas Formation in the intracratonic Paraná Basin (Soares 1989) . These depressions generally have water or dense vegetation inside (Soares 1989 ) and above them occurs natural grassland vegetation in a mosaic with Araucaria temperate forest patches. Among the 14 known furnas in the Campos Gerais region (Soares 1989) , 3 are within Campos Gerais National Park (CGNP).
The Campos Gerais native vegetation is threatened by its intense replacement to crops or pine plantations (Ziller 2000 , Melo et al. 2007 ), which prevent native grasses from surviving and can lead to degradation of fragile soils (Pillar 2006 , Dalazoana 2010 . Thus, the Brazilian government has considered the region conservation as priority (MMA 2007) . Studies in the Campos Gerais phytogeographic zone have shown a high species richness that includes rare and endangered species , Nanuncio and Moro 2008 , Dalazoana 2010 , Ritter et al. 2010 , Andrade et al. 2011 , Mioduski and Moro 2011 , Moro et al. 2012 . However, all of these studies were undertaken in relatively well-
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preserved landscapes. In impacted areas, the flora is little known, and thus, an assessment of species resilience to anthropogenic changes is required.
We choose an area in the CGNP that has undergone anthropogenic changes, including annual cropping, burning, and development for recreation (hiking routes). Even so, the Furnas Gêmeas site still preserves much of its native vegetation. We investigated the presence of resilient species by comparing the Furnas Gêmeas floristic list to those of four more intact areas outside of the CGNP, which we considered reference areas.
Furna 1 (80 m wide × 50 m deep) and Furna 2 (17 m wide × 53 m deep) are separated by a small 60-100 m strip of land (Soares 1989) . Trees that are typical of Araucaria forest occur inside of these furnas; outside of them, grassland vegetation prevails among the outcrops of sandstone (Fig. 2) .
The climate of CGNP is Cfb (Altitudinal Subtropical Humid) according to the Koeppen classification, with a According Embrapa (2008) , the shallow young soils are mainly lithosols (Neossolos litólicos), regosols (Neossolos Regolíticos), and haplic cambisols (Cambissolos háplicos) , with frequent rocky outcrops that are very susceptible to erosion (Melo et al. 2007) . Until the 1970s, the main economic activity in the region was cattle ranching on native grasslands, but crops under notillage system have replaced ranching. More recently, monocultures of pine have been planted on most nonfarmable land (Ziller 2000) .
Data collection.
In order to record plants in a spatial scale we used a 50 × 50 m grid, placed over an aerial image of the study area, using ArcGIS 10.3 and the basemap of the ArcGIS Online (Fig. 3) . We visited the study area monthly from October 2002 to May 2004 (totaling 20 months), and sporadically from 2005 to 2013, collecting phanerogamic plant specimens in their reproductive state.
We follow the standard procedures for preparing botanic material (Fidalgo and Bononi 1984) and deposited vouchers in the HUPG herbarium. Identifications were made by consulting the literature and collections of the HUPG, MBM and UPCB herbaria (acronyms according to Thiers 2016) .
The taxonomic classification of angiosperms follows APG IV (2016), and of gymnosperms, Bowe et al.
(2000). Species and author names are in accordance to
The International Plant Names Index (IPNI). Taxa were classified according to:
(1) Life-forms (following Raunkiaer 1934 (Paraná 1995) .
We compared the similarity of the flora of Furnas Gêmeas with well-preserved neighboring areas, based on published studies (Guartelá State Park: Carmo 2006; Vila Velha State Park, Cervi et al. 2007 ; Piraí da Serra, Nanuncio and Moro 2008; Pitangui Valley, Moro et al. 2012) . We employed a 1782-species presence/absence matrix using Cluster Analysis (Ward's distance). Table 1 . Species in the Furnas Gêmeas, Campos Gerais National Park (CGNP), Paraná state, Brazil. L-F= Raunkiaer's life-forms, Ch = chamaephyte, G = geophyte, H = hemicryptophyte, Ph = phanerophyte, Th = therophyte, L = liana, E = epiphyte, P = parasite, DS = Dispersal syndrome, Ane = anemochoric, Zoo = zoochoric, Aut = autochoric, Unk = unknown, * = species identified based on non-fertile specimens, Collector = number of collector MRBC, C = category of species (invasive and endangered status), Na = native, Al = alien species, We = weed, In = invasive, Tr = transformers, EV = endangered species-vulnerable, ER = endangered species-rare, CG = endemic specie in the Campos Gerais, Location (related to square number shown in Figure 3 ). 
Results
In Furnas Gêmeas we found 313 species belonging to 192 genera; (70 angiosperm families and 2 gymnosperm families are represented (Table 1) . Just 4 angiosperm taxa were not identified to a species-level taxon. Asteraceae was the richest family, with 58 species, followed by Poaceae (26 spp.), Myrtaceae (22 spp.), Fabaceae (19 spp.), Rubiaceae (16 spp.), Melastomataceae (14 spp.), and Cyperaceae (10 spp.). These families together compound 52.6% of the total species. The most diverse genera were Baccharis L. with 12 species, Myrcia DC. and Solanum L. with 7 species each, Tibouchina Aubl. with 6 species, and Mimosa L. with 5 species, accounting for 11.8% of the total species. Genera with single species represented 42.4% of the total (with 2 species = 10.8%; with 3 or 4 species = 6.7%).
Both chamaephytes and phanerophytes predominate in the study area, with 87 species each (27.6%), followed by hemicryptophytes (68 spp./21.6%), geophytes (38 spp./12.7%), therophytes (14 spp./4.4%), lianas (13 spp./4.1%), epiphytes (5 spp./1.6%), and parasites (1 sp., Cuscuta racemosa Mart. (von Martius 1823: 286) ).
Among the dispersion syndromes, zoochoric forms totaled 116 species (36.4%) and autochoric and anemochoric forms tototaled 96 species each (31.0%). Five species remain unknown: Verbena sp., and the four taxa that have not been determined (1.6%).
The native flora amounted to 308 species, including transformers (22 spp.) and weeds (22 spp.) and 1 native invasive, Gamochaeta purpurea (L.) Cabrera : 854, Cabrera 1961 (Hooker and Arnott 1834: 286, Woodson 1933: 734) and Ruellia multifolia (Nees) Lindau (Nees 1847 : 33, Lindau 1895 .
A comparative analysis between FG and the reference areas shows considerable similarity between them, except for Vila Velha State Park. The Furnas Gêmeas and Piraí da Serra areas show of the greatest similarity (Fig. 4) .
Amaryllidaceae
Hippeastrum psittacinum Herb. (Herbert 1821: 31) (Fig. 5A ): bulbous herb; leaf lamina 34.7-46.0 × 2.7-3.0 cm, lanceolate; 2-flower inflorescence; tepals with red lateral borders presenting grooves or darker red reticles, cream-yellow base green-yellow; loculicidal capsule fruit (Amaral 2007) .
Arecaceae
Allagoptera campestris (Mart.) Kuntze (von Martius 1826 : 109, Kuntze 1891 (Fig. 5B) : subshrub with underground stem; pinatipartite leaves, leaf lamina 65-88 cm long, emerging from the soil; leaf segments 42-46 pairs, arranged in 2 planes, lanceolate; inflorescence spike; 2 pedunculate bracts, persistent; sessile flowers, pistilate and staminate in the same inflorescence; obovate drupe fruit, yellowish-green when mature (Caxambú et al. 2015) .
Asteraceae
Aspilia montevidensis (Spreng.) Kuntze (Sprengel 1826 : 578, Kuntze 1898 (Fig. 5C) : decumbent herb or ascending branches, hairy; leaf lamina 2.0-9.5 × 0.4-1.8 cm, linear-lanceolate, lanceolate or elliptic, opposite; solitary terminal capitulum; campanulate involucre, with involucred bracts in 2 series; yellow ligules; cypsela fruit variably, hairy, pappus usually biaristate, palease oblong to oblong-lanceolate (Santos 1984) . (Fig. 5D ): subshrub and shrub, dioecious; leaf lamina 8-35 × 2-9 mm, linear-lanceolate to lanceolate, toothed margins and acute base; capitula discoid staminate, pedunculate, long cobs; campanulate envelope, bracts involucred 4-serial, receptacle plane, glabrous; creams corolla; cypsela abortive, setose pappus; capitula discoid pistilate, long pedunculate, spike; campanulate envelope, bracts involucral 4-serial; creams corolla, filiform; cypsela fusiform; setose pappus (Moraes 1997, Hattori and Nakajima 2008) .
Baccharis dracunculifolia DC. (De Candolle 1836: 421)
Chromolaena palmaris (Sch.Bip ex Baker) R.M.King & H.Rob (Schultz 1876: 294, King and Robinson 1970: 204) (Fig. 5E ): subshrub with xylopodium; leaf lamina 0.8-1.5 × 0.1-0.2 cm, linear-lanceolate, glabrous or sparsely pubescent; capitula arranged in corymbose filiform pedicels; cylindrical-campanulate 5-serial bracts, gradually shorter to exterior, all subacute and curtly peaked at the apex with 3 grooves on the back; purple corolla; fruits slightly pubescent, white pappus (Cabrera and Klein 1980) . (Fig. 5F ): herb with xylopodium; leaf lamina 6-10 × 0.1-0.15 cm, narrowly linear, glabrous on the ventral surface and poorly sericeous-pubescent on the dorsal surface; many corymbose capitula; campanulate involucre, tight filaria, arranged in 4 or 5 series, ovate-oblong, obtuse, lanuginous on the back; purple corolla 15-20; cylindrical cypsela fruit, costate, white pappus (Cabrera and Klein 1989) . (Buining and Brederoo 1973: 1, Hofacker 1998: 11) (Fig.  6A ): rupicolous herb; green stems, unbranched; reduced leaves, modified in brown spines; areoles with 1-(2) flowers, apical; perianthed segments, yellow stamens and pistiles, pink stigmas; vinaceous elliptical berry fruit (Soller et al. 2014) .
Cactaceae

Parodia carambeiensis (Buining & Brederoo) Hofacker
Commelinaceae
Commelina villosa (C.B.Clarke) C.B.Clarke ex Chodat & Hassl. (Chodat and Hassler 1901: 438) (Fig. 6B) : erect herb; stem hairy with red spots; oblong-narrow leaves, sessile; blue corolla; capsule fruit (Hassemer 2017) .
Convolvulaceae
Ipomoea delphinioides Choisy (Choisy 1858: 53) (Fig.  6C ): prostrated herb; leaf lamina 4.5-9.0 × 2-6 cm, the entire 3 lobes, elliptical; summit, 1-5 flowers; bracts and bracteoles lanceolate; pink corolla, infundibuliform; capsule fruit ).
Fabaceae
Chamaecrista rotundifolia (Pers.) Greene (Person 1805 : 456, Greene 1899 (Fig. 6D ): decumbent to ascending herb; leaves with a pair of leaflets, short- petiolate; stipules persistent, adpressed to the stem; leaflets obovate; racemes reduced to axillary fascicles; yellow corolla; fertile 5 stamens, sometimes with 1-3 staminodes reduced; erect legume fruit, linear-oblong, plane-compressed, straight to slightly falcate Miotto 2004, Dantas and Silva 2013) . Candolle 1825: 332) (Fig.  7A, B ): erect to prostrate herb; pinned-trifoliate leaves; stipules connate almost to the apex when young and entirely free in adult; leaflets obovate, orbicular or rarely ovate; racemes terminal; purple or violet corolla; lomentum fruit 4-6-articulate, pubescent (Andrade et al. 2009 ).
Desmodium incanum DC. (De
Eriosema heterophyllum Benth. (Bentham 1849: 520) (Fig. 7C ): prostrate to decumbent herb; unifoliolate leaves; stipules connate; leaflets ovate-lanceolate, rarely suborbicular; racemes axillary; yellow corolla; ovate legume fruit (Andrade et al. 2009 , Rogalski 2009 ).
Eriosema longifolium Benth. (Bentham 1849: 519) (Fig. 7D) : erect herb; pinned-trifoliate leaves, unifoliolate at the base of the branches; stipules connate; linear to narrow-lanceolate leaflets, with yellow punctate glands; racemes axillary, globose; yellow corolla; ovate legume fruit (Andrade et al. 2009 , Rogalski 2009 ).
Galactia boavista (Vell.) Burk. (Velloso 1829 : 309, Burkart 1971 (Fig. 7E): prostrate, ascending or erect herb; unifoliolate leaves; stipules free; elliptical, leaflets oblong, obovate, rarely ovate; racemes axillary, knobby; violet or pink corolla; straight legume fruit (Andrade et al. 2009 , Ceolin 2011 .
Mimosa dolens var. acerba (Benth.) Barneby (Bentham 1841 : 378, Barneby 1991 (Fig. 6F) : scandent shrub; bipinnate leaves, petiolate; leaflets 12-20 pairs per pinna, lancet, strigose; inflorescence capituliform solitary, globose, axillary; pink stamens; sacellum fruit (Dutra 2009 ).
Mimosa lanata Benth. (Bentham 1841: 379) (Fig. 6E ): subshrub; bipinnate leaves, sessile; leaflets 10-18 pairs per pinna, oblong; inflorescence capituliform, grouped in racemes, terminal; lilac stamens; craspedium fruit (Dutra 2009 ).
Zornia reticulata Sm. (Smith 1818: 77) (Fig. 7F) : erect or prostrate herb; leaves with a pair of leaflets; stipules peltate; ovate-lanceolate lower leaflets, oblong-lanceolate upper leaflets; spike inflorescence, terminal or axillary; yellow corolla; lomentum fruit 6-8-articulated, straight, tomentose (Dutra et al. 2005 , Andrade et al. 2009 ).
Melastomataceae
Lavoisiera pulchella Cham. (von Chamisso 1834: 370) (Fig. 8A ): subshrub; young branches with pedunculatestellate trichomes; petiole absent; leaf lamina 0.9-1.5 × 0.4-0.7 cm, oblong-lanceolate; terminal flowers, usually 6-mere; fillets with prolonged connective; ovary adnate to hypanthium; capsule fruit .
Leandra aurea Cogn. (Cogniaux 1886: 142) (Fig. 8C ): shrub; stem, branches, leaves and hypanthium densely velutinous-hairy and sparsely furfuraceous-starred; leaf lamina 4.5-12.0 × 2.5-6.5 cm, elliptic to lanceolate; inflorescence thyrsus, glomerulus; fillets with connective not extended; apex ovarian hairy; berry fruit (Camargo et al. 2009 ).
Miconia sellowiana Naudin (Naudin 1851: 206) (Fig.  8B ): shrub; stem, branches, leaves and hypanthium sparsely coated with trichomes starring, later glabrescent; leaf lamina 4.5-12.0 × 1-3 cm, lanceolate to oblong-lanceolate; presence of domatia; terminal panicles; calyx with deciduous laciniae in fruit; fillet with prolonged connective; glabrous ovary; berry fruit (Goldenberg 2004) .
Tibouchina gracilis (Bonpl.) Cogn. (Bonpland 1823 : 138, Cogniaux 1885 (Fig. 8D ): subshrub; petiole absent, leaf lamina 2.3-11.5 × 0.6-3.0 cm, elliptic or lan- ceolate; inflorescence thyrsus, 9-27 flowers, congested; bracteoles early deciduous; calyx with persistent laciniae in fruits; glabrous fillets with prolonged connective; ovary with apex densely sericeous; capsule fruit (Meyer et al. 2010) . (Wurdack 1963 : 1) ( Fig. 8E ): shrubs; leaf lamina 1.6-5.5 × 1.2-3.4 cm, oval; solitary flowers; bracteoles persistent for a long time in bloom, located in hypanthium base; calyx with laciniae fallen in fruit; fillets with prolonged connective, moderately glandule-setose; ovary glabrous, rare sparsely setose; capsule fruit (Meyer et al. 2010 ).
Tibouchina hatschbachii Wurdack
Myrtaceae
Myrcia pulchra Kiaersk. (Kiaerskov 1893: 65) (Fig.  9A ): shrubs; opposite leaves, discoulors, congested at the apex of the branches; leaf lamina 3.5-10.5 × 1.0-3.5 cm, elliptic to lanceolate, with translucent glands; panicles multiflora, subterminal; calyx 4-mere; white corolla; hypanthium prolonged above the ovary, externally glabrous; globose berry fruit (Rosa and Romero 2012) .
Psidium grandifolium Mart. ex DC. (De Candolle 1828: 234) (Fig. 9B ): shrub; opposite leaves; leaf lamina 3.5-7.5 × 2.5-4.5 cm, obovate; calyx 5-mere, persistent; white corolla; globose or pear-shaped, berry fruit (Legrand and Klein 1977) . Orchidaceae Epidendrum secundum Jacq. (von Jacquin 1760: 29) (Fig. 10A) : herb rupicolous; cylindrical stem; short rhizome; leaves 2.5-11.5 × 0.6-2.7 cm, distichous, ovate to lanceolate, leathery; inflorescence corymbose; sepals and petals pink to lilac; fusiform capsule fruit (Stancik et al. 2009, Pessoa and Alves 2014) .
Poaceae
Andropogon leucostachyus Kunth (Kunth 1816: 187) (Fig. 9C ): perennial herb, caespitosus; ligule membranous; leaf lamina 6-52 × 0.1-0.4 cm, linear, glabrous; panicle with 2-6 branches; spikelets sessile, bisexual, usually aristate and spikelets pedicellate, rudimentary, neutral, mutic or aristulate, shorter and narrower than the sessile spikelet; caryopsis fruit (Dias- Melo et al. 2009 , Maciel and Silva 2011 , Zanin and Longhi-Wagner 2011 . (Kunth 1830: 58) (Fig. 9D ): perennial herb, forming dense clumps; glabra leaf sheath; ligule surrounded by a line of trichomes hispid; leaf lamina 15-30 × 0.2-0.4 cm, glabrous; panicle with 9-20 branches, spikelets with (2) 3-4 anthecium; glumes 1-nervate, glabrous; caryopsis fruit (Maciel et al. 2013 ).
Chloris gayana Kunth
Paspalum polyphyllum Nees ex. Trin. (Trinius 1826: 114) (Fig. 9E ): perennial herb, caespitosus; hairy apex in the leaf; ligule membranous; leaf lamina 2.2-9.0 × 0.2-0.5 cm, lanceolate, flat; inflorescence with 1-3 spikes, unilateral branches; spikelets binnary or solitary, ovate, gluma and lower palea absent; caryopsis fruit (Dias-Melo et al. 2009 , Silva 2013 . Rhamnaceae Rhamnus sphaerosperma Sw. var. pubescens (Reissek) M.C.Johnst. (Swartz 1788 : 50, Reissek 1861 : 91, Johnston 1971 (Fig. 10B ): shrub to tree; leaves alternate; leaf lamina 5-10 × 2.5-4.0 cm, elliptic; stipules subulate; flowers bisexual, slightly campanulate, pubescent; globose drupe fruit, suborbicular to orbicular, black (Lima 2006 (Lima , 2011 .
Rubiaceae
Borreria poaya DC. (De Candolle 1830: 549) (Fig. 10C) : erect or decumbent herb; square branches, glabrous; stipules semilunar, connate, persistent; opposite leaves, sessile; leaf lamina 2.5-4.0 × 1.0-1.5 cm, lanceolate, concolorous; flowers in dense glomerulus apical and axillary, subtended by 2 extended foliaceous bracts; corolla white to lilac; obovoid capsule fruit (Zappi et al. 2014 ).
Verbenaceae
Lantana fucata Lindl. (Lindley 1824: 798) (Fig. 10D ): shrubs; branches square, erect, decumbent, rare scandent without hooklets; leaf lamina 1.5-6.5 × 0.7-3.5 cm, elliptic, serrate margin, discolorous, papery; inflorescence corymbose; differentiated bracts in 2 wide-oval external and oval internal, persistent in fruit; lilac corolla; ovoid drupe fruit (Silva and Lima 2012) . .  10E ): subshrub; velutinous branches; leaf lamina 4-6 × 3-4 cm, oval, serrated edge; inflorescence spikes-capitula, globular, terminal; developed bracts broadly ovate or orbicular-cordate, membranous, colorful, covering the corolla; corolla externally pink and internally yellow; obovate drupe fruit (Múlgura et al. 2003) .
Lippia lupulina Cham. (von Chamisso 1832: 222) (Fig
Discussion
The vegetation of Furnas Gêmeas presents low species richness when compared to better-preserved areas in the Campos Gerais region (Carmo 2006 , Nanuncio and Moro 2008 , Moro et al. 2012 . Furthermore, invasive exotic species are common. This high level of biological contamination has severe implications for biodiversity and conservation of southern Brazilian grasslands (Ziller and Galvão 2002) .
We found the high richness of Asteraceae, Poaceae, Myrtaceae, Fabaceae, Rubiaceae, Melastomataceae, and Cyperaceae. Several studies have pointed these families as having the larger number of taxa in the Campos Gerais region (Hatschbach and Moreira Filho 1972 , Carmo 2006 , Nanuncio and Moro 2008 , Dalazoana and Moro 2011 , Moro et al. 2012 , Silva et al. 2016 , and therefore, we noticed that FG still retains part of its original flora.
Most of the weeds are native. Possibly favored by both wind dispersal and by frequent anthropogenic fires, they contribute to a highly resilient herbaceous community (Gómez-González et al. 2011). However, exotic species could out-compete the native species (Ziller 2000) .
It is clear that in the Campos Gerais a remarkably varied habitat having high species richness. Although our survey studied just a small part of this fragmented landscape and our data are not exhaustive, these results are show the need for additional studies. Continued impacts may lead to increased biological contamination, eliminating native species and further degrading habitats. Priority must be given to the management of grassland areas to minimize anthropogenic pressures and to promote natural regeneration that will help conserve plant and animal species. FG harbors rare and threatened species that demand urgent conservation measures. We recommend that access to FG be closed as a way to prevent the advancement of invasive species.
